Papillomaviruses are a group of double-stranded DNA viruses that infect many vertebrate hosts. 17 Although they are thought to be species-specific, experimental transmission between closely related species has been demonstrated. 13, 14 Transmission of the virus often occurs via abrasion of the skin, with development of proliferative skin lesions that are usually self-limiting. However, some of the viruses may produce squamous cell carcinomas. 12 Papillomavirus infection has not been documented in raccoons (Procyon lotor), a small carnivore that is abundant and widely distributed throughout North America.
During a recent field trial of a vaccinia-rabies (V-RG) recombinant oral vaccine for raccoons 10 on Parramore Island (37°32'N, 75°38'W), Virginia, USA, 53 raccoons were livetrapped, euthanized by intravenous barbiturate overdose, and necropsied on the island. 4 This communication documents the relevant gross, microscopic, and immunohistochemical findings of a proliferative skin lesion in 2 of the 53 raccoons with papillomavirus infection.
These 2 raccoons were adult males which were live-trapped in an area where vaccine-laden baits were distributed. The raccoons were in good nutritional state and appeared healthy. However, on the dorsal aspects of all 4 paws, there were numerous small (1-2 mm in diameter), slightly raised, roughly circular lesions (Fig. 1) . The lesions were lightly pigmented (gray), and occasionally coalesced. All the paws and representative tissues of all major organs were collected and placed into neutral buffered 10% formalin as previously described. 3, 4 The tissues were embedded in paraffin, sectioned at 6 µm, and stained with hematoxylin and eosin (HE). Additional sequential sections were stained using the avidin-biotin complex (ABC) method for dection of papillomavirus antigen. 8, 9, 11 Microscopically, the lesions were similar in both cases. The raised skin nodules consisted of variable areas of hyperplastic epidermis (Fig. 2 ). Within these foci the stratum granulosum was expanded to 5 or more layers and contained scattered individual cells or small clusters of cells with swollen, lightly amphophilic, hyalinized cytoplasm. The nuclei of these cells were round to oval and darkly basophilic. Many of the cells in the stratum granulosum had round nuclei surrounded by a clear area that did not stain and contained no granules (Fig.  3) . The stratum comeum was markedly thickened compared to the surrounding skin and was diffusely orthokeratotic with focal parakeratosis.
Samples of formalin-fixed skin lesions were obtained for analysis by the polymerase chain reaction (PCR) to determine the presence of V-RG virus as described for fresh tissues. 16 V-RG was not detected by this technique.
Immunohistochemical staining of skin sections revealed small foci in the stratum granulosum that stained positively for papillomavirus-group-specific antigens using a broadly cross-reactive rabbit polyclonal antibody (Fig. 4) . 8, 9, 11 Because of the small numbers of positive nuclei in any one tissue section, it was difficult to investigate epitope conservation using a panel of monoclonal antibodies. Additional cases will have to be studied to verify the observation that the monoclonal antibody AU1 that recognizes one of the conserved epitopes of bovine papillomavirus type 19 is the only one in the panel that reacts with the raccoon papillomavirus. Furthermore, molecular studies of the raccoon papillomavirus genome will be required to verify that this is a new papillomavirus type and not an already characterized papillomavirus that accidentally infected these raccoons.
Incidental microscopic lesions included moderate multifocal lesions of Hepatozoon procyonis in striated muscles (heart, tongue, and masseter muscle) and the presence of some cross sections of a nematode resembling Capillaria sp. in esophageal mucosa in both animals. Also, there were a few mineralized capillaries in the meninges and moderate numbers of digenetic trematodes (Phagicola sp.) in the intestines of one of the raccoons.
The most common lesions associated with papillomavirus infection are benign, exophytic, cutaneous, and oral papillomas. Locally extensive areas of hyperplasia have been reported with papillomavirus infections of beavers, 1 domestic cats, 2 and immunosuppressed humans, 6,7 suggesting that unique sequences in the genomes of these viruses may induce a less common type of lesion.
In the case described here, the microscopic proliferative lesions were initially suggestive of a poxvirus infection. However, the immunohistochemical tests revealed the presence of papillomaviral antigens in characteristic koilocytotic cells. A"raccoon" poxvirus has been isolated on a single occasion from raccoons but no lesions were associated with the infection. 5, 15 Since the individuals in the present study were from an oral V-RG vaccine trial, the definitive diagnosis of papillomavirus infection (and negative PCR results) in the raccoons helped to remove any suspicion of a V-RG oral vaccine etiology. 
